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COUNCIL NOTES 
Lumber should be selected to serve the particular 
purpose for which it is to be used. To buy lumber 
of insufficient strength or quality is, of course, un-
wise; to buy lumber of better quality than is needed 
is extravagant. 
Lumber, like many commodities, is graded ac-
cording to quality and strength. While this is of con-
siderable help to the purchaser, the many species of 
wood and the several grades of quality complicate 
the task of buying lumber. 
In addition to knowing and appreciating the 
physical properties and limitations of lumber, 
prospective homeowners find that an under-
standing of lumber merchandising terms is helpful. 
Many persons describe their needs in words which, 
to a dealer, mean lumber in excess of the grade ac-
tually needed. For instance, if a homeowner who 
needs a set of shelves in the basement merely states 
that he wants a "good-looking board," this may 
mean to the dealer a top-grade board. Actually, one 
of the lower grades could serve just as well at less 
cost. 
To help the homeowner in buying lumber, this 
circular describes the properties of wood, and the 
grades and uses of lumber for houses and lawn ac-
cessories. (It is assumed that lumber will be used in 
accordance with good building techniques.) Em-
phasis is given to the softwoods, since these are 
used most for construction; the hard woods are 
generally remanufactured into items such as floor-
ing or furniture. 
Softwood and Hardwood 
Although wood is classified as softwood or hardwood, 
these terms have no reference to the softness or 
hardness of the wood. Softwoods are cut from trees 
having needle-like or scale-like leaves (fir, pine, 
cedar). Hardwoods are cut from trees that have 
broader leaves (gum, oak, walnut, cottonwood). 
QUALITY OF LUMBER 
Lumber comes from many species of trees, all of 
which have certain common characteristics, such as 
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growth rings and grain. These characteristics vary 
from species to species and determine the 
suitability of a given wood for a particular use. 
Of all the demands placed on wood in house con-
struction, strength is the most important. The 
strength required of each piece of lumber depends 
not only on the purpose it is to serve, but also the 
way the load (or stress) is distributed on the piece, 
and the length of time the piece must support the 
load. In turn, the strength of each piece of lumber 
itself depends on the kind and quality of the wood, 
the way the piece is loaded in relation to the direc-
tion of its grain, and its size. 
Quality and strength of wood are affected by 
grain, by defects, and indirectly by moisture con-
tent. 
Grain 
Grain-the arrangement of fibers or cells in the 
woad-is sometimes the basis for selecting lumber. 
Boards chosen for beauty often have fibers ar-
ranged in a wavy or curly pattern. In some woods, 
the fibers form a pronounced pattern due to dif-
ferences in the size of the cells. 
For strength, boards should have a grain that is 
straight-that is, the wood fibers should run near-
ly parallel to the sides of the board. 
The tree at the left is typical of hardwood; that at the 
right, of softwood. 
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When the fibers deviate from the parallel, the 
board is said to have cross grain. A small amount of 
cross grain is generally acceptable. Cross grain is 
the result of the fibers following a spiral pattern in 
the growth of the tree, or the board was not sawed 
parallel to the bark surface. 
The grain pattern varies according to the way the 
board is sawn-flat-sawn or quarter-sawn (vertical 
grained). Flat-sawn boards are more apt to warp or 
shrink than quarter-sawn boards and, thus, are less 
desirable for some uses. 
Hardwoods are porous woods. Those woods 
with large pores (cell openings), such as oak, are 
called open-grained woods. Woods which have 
smaller pores scattered over the surface of the an-
nual growth rings are described as close-grained 
woods. Cherry, gum, and maple are examples. 
Defects 
Because knots, checks, splits, shakes, and pitch 
pockets weaken a piece of lumber, the number and 
size of these defects are specified for the various 
grades. 
A knot is a part of a branch which has become 
incorporated into the body of a tree. Although the 
knot itself is as strong as the rest of the wood, the 
cross grain which grows around the knot weakens 
the lumber. Furthermore, when the lumber is being 
dried, checks and cracks often develop in this ir-
regular grain. 
Knots can be tight or loose. Loose knots, formed 
when the wo"od grows around a dead branch, are 
apt to fall out when the log is cut into lumber. 
Round knots are produced when the limb is 
cross-cut; spike knots when the limb is sawed 
lengthwise. 
Checks and splits are separations of the wood 
along the grain. A split extends through the lumber; 
a check does not. Checks and splits usually develop 
as the result of unequal shrinkage in a piece of lum-
ber. How much they weaken lumber depends on 
their size and on where they are located in the piece. 
Small checks from drying have little effect on 
strength. 
Shakes differ from splits in that a shake is a 
separation between two growth rings; a split usual-
ly runs across growth rings. 
Pitch pockets are openings which contain solid 
or liquid pitch. They are found in pine, spruce, 
Douglas fir, tamarack, and western larch. 
Moisture Content 
The amount of moisture in wood affects its perfor-
mance. As wood dries, it shrinks; when dry wood 
gets wet, it swells. Lumber which is excessively 
moist over a long period of time is likely to decay. 
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A piece of lumber with cross grain is illustrated at the 
left; one with straight grain, at the right. 
In a flat-sawn board (top), the growth rings seen on the 
end run across the width of the board. In the quarter-
sawn board (bottom), they run across the thickness. 
spike knot 
tight knot 
round loose knot 
Different types of defects are pictured above. 
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bow crook 
twist cup 
Various types of warping are shown in the illustrations 
above. 
In air-drying lumber (top), the courses of lumber are 
separated by sticks to allow circulation of air. When 
lumber is dried in a kiln (bottom), the rate of seasoning 
can be controlled. 
Lumber stored out-of-doors should be placed on a level 
foundation and should be protected from rain and 
ground moisture. 
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Do not use freshly cut or green lumber in house 
construction. Although it costs less than lumber 
which has been dried, it is usually more expensive 
in the end because of difficulties resulting from 
shrinkage-nail-popping, warping, checking, 
cracking of finish materials. 
Lumber should be dried to about the same mois-
ture content that it will have when it is put to use-
about 10%. Problems can be expected if the 
moisture content exceeds 20%. Softwood lumber 
now is classified by the American Softwood Lum-
ber Standard as either "dry" of "green"; dry lumber 
has been seasoned to a maximum moisture content 
of 19%. Electric moisture meters can be used to 
check the moisture content if it is questionable. 
Common methods of seasoning lumber are: 
• Air-drying. Wood is stacked and allowed to 
season under cover but out-of-doors. This 
method is not practical in cold, damp weather; 
in hot, dry weather, the green lumber may warp 
or check, since shrinkage is difficult to control. 
• Kiln-drying. Lumber is placed in a large "oven" 
where the rate of seasoning is controlled by ad-
justing humidity, air temperature, and air cir-
culation. Kiln-drying is more expensive than 
air-drying, but the lumber can be dried faster 
and to a lower moisture content. 
Lumber dried to the same moisture con tent by 
either method will give equal satisfaction if it does 
not warp or check while drying. 
Regardless of how it is dried, lumber will gain or 
lose moisture until it reaches a balance with the rela-
tive humidity of the air. Paint does not prevent 
wood from absorbing moisture as the finishes do 
not completely seal the wood. Paint does slow the 
rate of moisture absorption and the drying of wood 
as weather conditions change. 
Storing Lumber: To avoid warping, staining, and 
other possible ill-effects, lumber delivered to a job 
should be stored in a dry place and stacked as it is 
in lumber yards. If the lumber must be stored out-
of-doors, it should be placed on a level foundation 
over a ground cover and off the ground. It should 
be protected from rain and ground moisture with 
tarpaulins or other moisture-resistant covering. In-
terior millwork and flooring must be stored inside 
the enclosed building. 
Wood Flooring: When a house is heated, wood 
finish-flooring may shrink. To avoid excessive 
shrinkage, the flooring should be stacked inside the 
house for a week or more before it is laid so that it 
reaches a balance with the moisture content of the 
house. The plaster, drywall taping compound, or 
gypsum floor decks should be dry before bringing 
in flooring; otherwise it will absorb moisture given 
off by the building materials. These suggestions 
also apply to paneling. 
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Decay and Stain 
When the moisture content of wood is excessive 
(20% or more), the wood is susceptible to decay, 
blue stain, or mold. Decay is caused by fungi, small 
plant-like organisms which feed on wood until it 
becomes soft and punky. Even though this wood 
appears to be sound, it loses some of its strength. 
Fungi require favorable temperatures, air, and 
water to become active. There is no such thing as 
"dry" rot, since the so-called dry-rot fungi can carry 
moisture several yards into dry wood. 
Certain woods, such as cedar, cypress, and red-
wood, are more resistant to decay and insect attack 
than others because their heartwood contains 
natural extractives which are resistant to fungi. Sap-
wood is generally not as resistant to decay as 
heartwood but absorbs wood preservatives better. 
Chemical preservatives, which poison the food 
supply of the fungi and give wood resistance to in-
sect attack, are frequently used to treat less-durable 
woods. Methods of applying preservatives are 
pressure-treatment (most effective), hot-cold bath, 
cold soaking, and brush or spray (least effective). 
Some fungi do not cause the wood to decay but 
cause only stain or mold which affect the ap-
pearance of the wood. Wood which is blue-stained 
can be painted or bleached, or, if the stain is not too 
deep, it can be planed to restore its appearance. 
BUYING LUMBER 
Lumber is usually priced and sold by the board-foot 
unit-that is, a piece which is nominally 1 inch thick 
by 12 inches wide by one foot long. Moldings are 
usually sold by the lineal foot. 
To determine the board-foot volume of a piece of 
lumber, use the following equation: 
Sawmills cut softwood lumber in lengths rang-
ing from 4 to 24 feet in multiples of two feet. Stan-
dard lengths of hardwood lumber range from 4 to 
16 feet in multiples of one foot. The table on page 7 
shows the lengths commonly stocked by retail 
dealers. To get a 9-foot length, the purchaser usual-
ly pays for a 10-foot length. 
Some lumber dealers permit the purchaser to 
select a few boards from a given grade, but there is 
often an extra charge for such selection. 
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Heartwood (mature wood in the center of the tree) and 
sapwood (wood between the heartwood and the bark) 
are equally strong. Heartwood is often darker in color 
than sapwood. 
SIZE OF LUMBER 
The thickness and width of softwood lumber 
depend upon whether the pieces are rough-sawn or 
planed smooth, or are green or dry. Dimensions of 
milled lumber are nearly always less than the 
nominal size because the wood must be seasoned 
and dressed (planed) after it is cut from the log. For 
instance, a green, rough-sawn board l-inch thick is 
actually 3 I 4-inch thick if dry and dressed; it is 
25/32-inch if it is green (above 19% moisture con-
tent) and dressed. If the lumber is grade-marked, 
the stamp will indicate whether the piece was green 
or dry when it was dressed to size. 
Yard lumber often is stamped with a "grade mark" to 
indicate its size, species, grade, and moisture content at 
time of planing. 
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THICKNESSES FACE WIDTHS 
Actual (inches) Actual (inches) 
Nominal Min. Dressed Nominal Min. Dressed 
Size• Dryt Green Size Dryt Green 
3/4 2~2 2 Ph 1~6 
Jl/4 1 ~2 3 21/2 2~6 
Ph 11f• 1 ~2 4 31/2 3~6 
2 Ph 1 ~6 5 41/2 45/s 
21/2 2 2 \rj6 6 51h 55/s 
3 21/2 2~6 7 61/2 65/s 
31/2 3 3\rj6 8 71f4 71h 
4 31/2 3~6 9 81/4 81/2 
10 91/4 91f2 
11 101/4 101/2 
12 111/4 11 1h 
• Thickness sometimes is expressed as 4/4, 5/4, etc. 
t Dry lumber has been seasoned to a moisture content of 19% or less. 
TYPES OF LUMBER 
Softwood logs are sawn into Yard Lumber, Struc-
tural Lumber, and Factory and Shop Lumber. 
Yard Lumber: The grades, sizes, and pattef!lS 
for ordinary construction and general building pill-
poses; less than 5 inches thick. Yard lumber is fur-
ther classified into dimension lumber, common boards, 
and finish lumber. Dimension lumber is nominally 2 
to 5 inches thick. It is uniform in size, and is used 
for light-frame construction; i.e. joists, rafters, and 
studs. Dimension lumber does not carry the stress-
rating which is stamped on structural lumber. Com-
mon boards (or merely "boards") have a nominal 
thickness less than 2 inches. They have square edges 
and commonly are planed on both sides and edges. 
Boards are for general use, such as shelving, siding, 
or rustic paneling. Finish lumber is 4 inches or less 
in thickness. Defects in even the lowest grades nor-
mally can be hidden with a coat of paint. 
Structural Lumber is 2 or more inches in 
nominal thickness and width. It is used for joists 
and planks, beams and stringers, or posts and tim-
bers. With the exception of joists and planks, struc-
tural lumber is at least 5 inches thick or wide, 
nominal. Structural lumber is stress-rated; the 
grade mark stamped on the piece will show the 
kind of wood, its strength value, and the grading 
agency. 
Factory and Shop Lumber is graded according 
to the amount of each piece that is suitable for cut-
tings for doors, sash, foundry patterns, or general 
cut-up purposes. 
Pattern Lumber is special-purpose lumber 
machined from common boards of finish lumber. 
The most-used patterns are described at the right. 
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Pattern Lumber 
Shiplap: For wall and roof sheathing, or low-cost 
siding. 
Has lapped edge. Makes a 
tight joint between boards, 
but not as tight as dressed-
and-matched lumber. 
Dressed-and-Matched (D & M) Lumber: For wall 
and roof sheathing, or where a tight joint is needed 
between boards. When edges are chamfered, it can 
be used as vertical siding. 
Edges are of tongue-and-
groove design. 
Moldings: For concealing joints, thereby giving a 
finished appearance. 
Many patterns. Quarter-
round for baseboards and 
other purposes illustrated. 
Flooring: For finish flooring. 
Made of hardwood and the 
harder species of 
softwoods from 5/16" to 
25/32" thick. Boards with 
vertical grain (quarter-
sawn) cost more than flat-
sawn but they shrink less 
across the boards and wear 
more uniformly. 
Siding: For exterior of buildings. 
~~~ 
GRADES OF LUMBER 
DROP SIDING: Has 
tongue-and-groove edges. 
May also have shiplap 
edges. 
BEVELED SIDING: 
Wedge-shape with square 
edges. 
To indicate quality, lumber is inspected and as-
signed a grade. The poorest quality piece permitted 
in each grade is specified in the grading rules of the 
lumber manufacturing association whose grade 
rules include the species. 
Softwood lumber grades are based on a stand-
ard developed by the U. S. Department of Com-
merce. Since each lumber-manufacturing 
association has its own interpretation of the nation-
al grading system, grading terms and standards 
vary. The grade of any one piece of lumber is based 
on either the judgement of the grader as to how the 
piece will be used, or on the reading of a machine 
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that indicated to the grader the bending strength 
and stiffness of the piece. 
Hardwood lumber is graded according to the 
National Hardwood Lumber Association rules. The 
grading process is based on the percentage of 
usable material in each piece. The five basic grades 
are: Firsts and Seconds (PAS), Selects, No. 1 Com-
mon, No.2 Common, and No. 3 Common. 
are called boards. Pieces that have been sawn to a 
nominal thickness of 2 to 4 inches and are more than 
2 inches wide, and which are intended for use as 
joists, planks, rafters, studs, etc., are classified as 
dimension lumber. Timbers are usually 5 inches or 
more in the least dimension. Timbers are further 
classified as Beams and Stringers, Posts and Tim-
bers, or Square Edge and Sound. 
The charts below are for the grades of softwood 
lumber most commonly used for home construc-
tion. When classified by size, pieces of softwood 
lumber that have been sawn to a nominal thickness 
of less than 2 inches and are 2 inches or more wide 
Because there are several interpretations of the 
American Softwood Lumber Standard, the grades 
below are in general terms. For details on a specific 
wood, write to the lumber-manufacturing associa-
tion whose grading rules include the species. 
TYPES OF LUMBER 
Boud.L-------------~ 
Thickness: 1*, PI•, 1112*1 
Width: 4*, 6*, s·, 10•, 1r 
Stock length: two-foot 
multiples from 6 to 20' 
GRADE 
Select 
Merchantable 
Construction 
Standard 
Utility 
GRADE DESCRIPTION 
Graded on Appeuance 
Suitable for use without waste; grade character-
istics (knots, splits, cross grain, etc.) p_ermitted are 
minor. · 
Characteristics are limited to assure serviceability. 
Graded to assure high degree · of service. 
Based on utility instead of appearance. 
Economy All characteristics which do not interfere with use 
of full-length piece are permitted. 
or may be designated No. 1, No. 2, No. 3, etc. 
DIMENSION2 
Thickness: 2-4* ~ •select 
Stock length: two-foot mul- Struct. 
tiples from 6 to 20' 
Structural Light Framin *No. 1 
Width: 2-4* *No. 2 
•No. 3 
Light Framin~-----1 
Stuu_ ______________ ~ 
Width: 2-6* 
Construction 
Stud 
Standard 
Utility 
Economy 
Structural Joists an~•Select Structural 
Planks 
Width: 6* and wider 
Always stress rated •No. 1, 2, 3 
Width: 2* and wider • Appearance 
Appeuance Framinl 
TIMBERS 
Graded on Strength and Stiffness 
Bending strength of piece is more important than 
stiffness. Graded full length. Bending strength is 
67% of clear, straight-grained wood. 
Bending strength is 55% of clear straight grain. 
Bending strength is 45% of clear straight grain. 
Bending strength is 26% of clear straight grain. 
Provides for general (nonstructural) framing; al-
lows larger knots and more cross grain than Struc-
tural Light Framing. 
Limited to lengths 10 feet and shorter. 
Lowest quality accepted in most construction. 
Admits all characteristics found in lumber except 
broken ends. 
Stiffness more important than bending strength. 
Exposed uses where knotty lumber of high strength 
and finest appearance is needed. Equivalent to 
No. 1 Structural Light Framing or No. 1 Structural 
Joists and Planks. 
Thickness: Generally 5* and •select Structural Have very high strength and finest appearance. 
more 
Width: Generally 5* and 
more 
•construction 
Standard 
Utility 
For members stressed in bending. 
Ranked slightly below Select Structural grade. 
Not stress rated, but suitable for general construc-
tion 
Stock length: 6' to 20' 
Beams and Stringer 
Thickness: Sometimes in- (or may be designated No. 1, No. 2, No. 3) 
cludes 2 to 4" 
Width: Usually at least 2* 
more than thickness 
Post and Timber.._ ____ _ 
Width: Sometimes limited •select Structural 
to not more than 2* •construction 
greater than the thick- Standard 
ness Utility 
Square Edge and Soun~ No. 1 Timbers 
No. 2 Timbers 
No. 3 Timbers 
Graded for strength as a column. Highest strength 
and appearance. 
Not stress rated. 
• Stress rated. Consult "Working Stresses for joists and Rafters" published by National Forest Products Association. 
1 See size chart, page 6, for actual dimensions. 2 See individual grades for width dimensions. 
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USES 
Trim, cabinet work, paneling, shelving, or where 
lumber with finest appearance is important. 
Subfloors, sheathing, siding. 
Used along with construction for general con-
struction. 
Sheathing, roof boards, subfloor; low-cost gen-
eral construction. 
Temporary construction. 
Trusses, house framing. 
{ 
Construction, engineered components where 
design values are specified. 
General use where utility and appearance are 
more important than strength. 
For studs in load-bearing walls . 
Floor and ceiling joists, decking. 
Trusses, ceiling beams, columns. 
For heavy construction, exposed framing. 
For heavy construction, exposed framing. 
For use where heavy or large sizes are needed, 
but where strength and appearance are not of 
prime importance. 
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GUIDE FOR SELECTING LUMBER 
To order lumber, determine the requirements of the 
job. Write down the thickness, width, and length of 
each piece needed, and the number of pieces of each 
size. Check the chart to determine the minimum 
grade recommended and the kinds of wood that are 
best for each purpose. Better grades than those sug-
gested may be used, but little is gained in efficien-
Wood Use and Paintability Ratings: +++=Best 
++=Better 
+=Usable 
cy for the added cost. Where several species have 
the same rating, choose the cheapest. Species listed 
are the ones commonly used in house construction. 
All may not be available in your community. 
Paintability is not considered in the grading of 
lumber. However, since some woods hold paint bet-
ter than others, the chart includes a paintability 
rating when exterior paint is used. 
Color of Paneling: D =Dark 
M =Medium 
L =Light 
SOFTWOODS HARDWOODS1 
0 
~ 
= USES, MINIMUM f-0' Ul GRADES AND Ul < 
...;I ~ e, ~ CHARACTERISTICS ~ 1-Ul :::> 
-OF WOOD SPECIES ri Ul 0 ~ ~ 23 = 0 
=-- ri ri ~ ..... 
u u - -j;,l.j j;,l.j 
Sills 
Std. or No.2 
Dimension2 +++ +++ ++ + 
Joists, rafters + ++ +++ ++ 
trusses according to 
engineering design 
Studs 
Stud + +++ +++ ++ 
Plates 
Std. or No.2 
Dimension + ++ +++ ++ 
Sheathing (wall and 
roof) 
Standard +++ +++ ++3 +++ 
Siding +++ +++ + 
Flooring 
Subflooring: ++ +++ +++ 
Standard 
Finish: (See your ++ 
Porch:4 dealer +++ 
for grades) 
Millwork + +++ ++ 
Shelving 
Finish: Const. ++ +++ ++ 
Rough: Utility 
Gates. fence boards ++ +++ +++ 
Posts for fences2 +++ +++ ++ 
Interior Paneling 
Freedom hom 
warping +++ ++ ++ 
Amount of grain 
pattern ++ +++ +++ 
Natural heart-
wood color D M M 
PAINTABILITY5 
Exterior) +++ +++ + 
1 See your dealer for recommended grades of hardwoods. 
2 Use pressure-treated woods for species rated ++ and +. 
3 Plywood or reconstituted panels recommended. 
+ 
++ 
+ 
++ 
+ 
+ 
++ 
++ 
L 
++ 
z z 
~ = < ~ ~ z ~ f-1 Ul 1- cc: 0 9 Ul Ul ~ 
< ~ 1- = ~ ~ Ul ~ ...;I 0 ~ 
::.::" :i ~ ;;.... ~ z u u 0 d 9 ~ ::c =-- Ul ::E u ~ .. ~ .. = z z ~ ~ < 
= 
ii: -...;I =--
+ + ++ + ++ 
++ ++ +++ + +++ 
++ ++ +++ ++ +++ 
++ ++ +++ + +++ 
+++ +++ ++ +++ ++3 
+ ++ + ++ + 
++ ++ +++ ++ +++ 
++ 
+++ 
+ + ++ +++ ++ 
++ ++ ++ +++ ++ 
+ + +++ ++ +++ 
++ + ++ + ++ 
++ ++ ++ +++ ++ 
++ ++ +++ + +++ 
M L M L L 
+ ++ + ++ + 
4 Use pressure-treated lumber. 
5 Paintability ratiri'g depends on the use of high quality material and the method of application. 
PageS 
f-OCC: z Ul< ~~ = = ~ < -~ 1- ...;I ::t: ~ .. Ul =-- ::t:u ~ 0 I-H 0 ~ ue5 =~ =--0 ~= ~~ 0 ~ ~ ~ .. u =~ ~0 ~ ::> ;:.::"t = .....1 zz ~ 
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+ +++ + ++ 
+ ++ ++ ++ 
++ +++ ++ ++ 
+ ++ ++ ++ 
+++ +++ +++ +++ 
+++ +++ ++ ++ 
++ +++ ++ +++ 
+++ ·~ 
+++ ~ ~ 
...;I = 
=--
0 
::.:: < 1- ::E +++ +++ + +++ ~ ::E :::> < z u 0 ...;I ;;.... ~ 
= ~ Ul +++ +++ ++ +++ 1- < :i~ 
-::t: ::t: ~ ~ ::t: ::c cc: ~~ ++ +++ + ++ ::c u u cc: o= ~ = ~ ::E ~ ~ ; = ...;I ~~ + +++ + + = u ~ =-
+++ +++ +++ +++ ++ + ++ +++ + ++ 
+ ++ + + +++ ++ ++ ++ +++ +++ 
L D L M L M M D M M 
++ ++ +++ ++ ++ 
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